Single crystals of copper sulfate pentahydrate (CSP) were grown up to (21.6×19.38×3 mm 3 ), (14.5×34.11×42.3 mm 3 ) and (42.4×27.36×7.5 mm 3 ) from aqueous solution by slow evaporation technique at room temperature using double distilled water, H2SO4 acid and magnetic water as solvents respectively. Structure analysis of grown crystals was carried out by X-ray diffraction technique. The study of the vibrational modes for the grown crystals was conducted by FTIR spectroscopy. It is observed that the H2SO4 acid led to the disappearance of Cu +2 metal ion (Cu-O-H) mode in crystal, while the magnetic water led to appearance of it with less intensity compared by appearing in the crystals grown using distilled water. The UV-Visible result shows that the crystals have cut-off at 280 nm, 292 nm and 287 nm, with optical energy gap (4.23 eV, 4 eV and 4.09 eV) for crystals grown using distilled water, diluted acid and magnetic water as a solvent respectively.
optics, piezo-electric, electro-optic, acousto-optic, photosensitive, refractory of different grades, crystalline films for microelectronics and computer industries [1] [2] [3] . Copper sulfate pentahydrate (CSP) is an inorganic salt having a bright blue color. It crystallizes in triclinic system, and possesses centro-symmetry belonging to Ci. 1 space group [4, 5] . In the last (45) years many results about the effect of magnetic field on the precipitation and crystallization of inorganic compounds have been presented in the scientific literature, but most of the experiments reported so far are rather qualitative and the results are sometimes contradictory.
In 1999, Freitas et al. published a study of the influence of magnetic field on the crystallization of copper sulfate [6] . In the present investigation copper sulfate pentahydrate crystals were grown by slow evaporation technique from distilled water, diluted H2SO4 acid and magnetic water. The grown crystals are subjected to powder X-ray analysis, UV-Visible NIR and FTIR measurements.
Experimental Work
Copper sulfate pentahydrate powder supplied by [BDH Chemicals Ltd Poole England] with "minimum assay (ex Cu) 98.5%, maximum limits of impurities, Alkalis (sulphated) 0.5%, Chloride (Cl) 0.005%, Iron (Fe) 0.08%", is used to grow CuSO4.5H2SO4 single crystals by slow evaporation method using double distilled water, diluted acid (H2SO4) and magnetic water as solvents. Copper sulfate pentahydrate powder is dissolved in 100 ml of, double distilled water, diluted H2SO4 acid and magnetized water to obtain (1 M). The solutions were stirred very well until homogeneous saturated solutions were obtained, and then the solutions were filtered using filter paper. The solutions were left to evaporate slowly at room temperature. Magnetic water is prepared from distilled water by putting the water between the poles of magnet for (3 hours). Figure (1) shows the magnet used in our study and the relation between magnetic field and the distance between the magnetic poles. The magnetic flux density is measured by "Gauss/Tesla meter NV621" made by (NVIS-Technology) and it is found to be (500 Gauss) in the center. The samples were prepared for measurement of UV-Visible by cutting and polishing them into plates of a thickness (2 mm), and for measurement of XRD and FTIR crushed to get the powder. The X-ray diffraction data for powder samples 
Results and Discussion

Crystal growth
Blue single crystals were obtained by spontaneous nucleation from the mother solution. The time of nucleation and the size of large crystals are shown in table (1), it was observed that the crystal grown from distilled water have long time for starting of nucleation as it compared with other solvent and its show the best result due to slow nucleation rate. If the nucleation is started in a single nucleus it will grow faster that than if there was of many nuclei [7] . The crystals grown using distilled water as a solvent had complete faces with tetrahedron shape, while the crystal for other solvents characterized by one of the incomplete faces. Photographs of the grown crystals are shown in the figure (2). The H2SO4 acid can be considered as a habit modifier for (CSP) crystals because it decreases the pH value in the solution and excess of anion SO4. At low pH values, chemical impurities played the predominant role. Their entry into the growing crystal was increased with decreasing pH. The magnetic water did not improve the morphology of (CSP) crystals because the copper sulfate pentahydrate is a paramagnetic material, and its atoms possess permanent magnetic dipole moment (have strong magnetic field around a paramagnetic ions) [6, 8] . These results are attributed to faster proton transfer from H-ions to water molecules, due to proton spin inversion in the external field [9] . The magnetic field leads to reduction in surface tension of water [10] , thus leads to decrease in the interfacial tension, which in turns increase the nucleation rate, so CSP precipitation increases [11, 12] . This result is similar to the precipitation behavior of calcium carbonate (CaCO3) as reported by Saksono et al. [13] .
The crystal size depends on the rate of nucleation and its growth, whereas the morphology of a crystal is a result of altering the relative growth rates of the crystal faces [11] . 
Powder X-ray Diffraction (PXRD) Analysis
XRD pattern of the grown crystal are presented in figure (3) which shows that the crystals structure belongs to the triclinic system and the calculated parameters agrees with the "International Centre for Diffraction Data (ICDD)" card number 11-0646 as shown in table (2) . The cell parameters are different from one sample to another depending on the solvent type. Their sharp peaks refer to good quality crystalline nature [14, 15] .
The highest peak appeared at 2θ~ 22° for the growth from distilled water, 2θ~ 31° for H2SO4 acid and 2θ~18° for magnetic water, which are refer to (011), (12 ̅ 1) and (01 ̅ 1) planes respectively, these differences due to shapes and colors of crystals [16] .
The H2SO4 and the magnetic water causes increase in the intensity of peaks compared with the crystals grown by distilled water. This reveals that the acid has changed the tetrahedral 
